Visual perception is strongly shaped by the spatial context in which stimuli are presented. Using center-surround configurations with oriented stimuli, recent studies suggest that voluntary attention critically determines which stimuli in the surround affect the percept of the central stimulus. However, evidence for attentional influences on center-surround interactions is restricted to the spatial selection of few among several surround stimuli of different orientations. Here, we extend these insights of center-surround interactions to the motion domain and show that the influence of surround information is critically shaped by feature-based attention. We used motion repulsion as an experimental test tool. When a central target motion was surrounded by a ring of motion, subjects misperceived the direction of the foveal target for particular center-surround direction differences (repulsion condition). Adding an appropriate second motion in the surround counterbalanced the effect, eliminating the repulsion. Introducing feature-based attention to one of the two superimposed directions of motion in the surround reinstated the strong contextual effects. The task relevance of the attended surround motion component effectively induced a strong motion repulsion on the foveally presented stimulus. In addition, the task relevance of the foveal stimulus also induced motion repulsion on the attended surround direction of motion. Our results show that feature-based attention to the surround strongly modulates the veridical perception of a foveally presented motion. The observed attentional effects reflect a feature-based mechanism affecting human perception, by modulating spatial interactions among sensory information and enhancing the attended direction of motion.
Introduction
Voluntary attention has a powerful influence on the control of contextual visual information (Gilbert, Ito, Kapadia, & Westheimer, 2000) . Selective attention to stimuli surrounding a behavioral relevant stimulus can enhance the effective contrast of a central stimulus, or it can reduce perceptual sensitivity to the central stimulus (Zenger, Braun, & Koch, 2000; Freeman, Sagi, & Driver, 2001 , 2003 . Consistent with psychophysical evidence, physiological studies have revealed strong effects of attention on spatial interactions between center and surround stimuli in early visual cortical areas (Ito & Gilbert, 1999; Crist, Li, & Gilbert, 2001; Li, Piëch, & Gilbert, 2004) . In these studies spatial attention modulated neuronal responses to oriented bars presented with different offsets and relative orientations in the center and surround of neuronal receptive fields.
While these studies reveal that spatial attention plays a pivotal role in structuring our visual environment by modifying the integration of nearby stimuli, they are limited in two respects. First, support for the role of attention is restricted to experiments using static bar or grating stimuli with different orientations. It is therefore unclear how spatial interactions in other visual domains such as motion is affected by voluntary attention. Second, modulation of center-surround interactions has exclusively been investigated with attentional selection based on spatial position. However, attention is also known to modulate visual perception based on the selection of feature information alone (Lankheet & Verstraten, 1995; Chen, Meng, Matthews, & Qian, 2005; Felisberti & Zanker, 2005) . It remains unknown whether feature-based selection affects the spatial interactions of stimuli.
Here, we aim to shed light on these unresolved aspects by investigating feature-based attentional influences on center-surround interactions. Psychophysical studies have shown that attention can change the perceived direction of motion or enhance the perception of one motion among multiple presented ones. In these studies, attentional effects were observed for moving stimuli presented either in isolation (Chaudhuri, 1990) or as transparent surfaces containing superimposed direction of motion (Lankheet & Verstraten, 1995; Chen et al., 2005; Felisberti & Zanker, 2005) . With transparent motion, attention to one direction of motion has been shown to reduce motion repulsion, i.e. the overestimation of the physical angular difference between two direction of motions is diminished (Marshak & Sekuler, 1979; Chen et al., 2005) . While this finding reveals an influence of feature-based attention on motion repulsion, it does not show whether attention also modulates interactions of motion signals when they are spatially non-overlapping, similar to what has been observed in the orientation domain. Such effects of attention on spatial interactions has not been studied, even though motion stimuli presented in the surround are known to strongly influence motion processing in the center at the neuronal and behavioral level (Allman, Miezin, & McGuiness, 1985; Hiris & Blake, 1996; Kim & Wilson, 1997; Braddick, Wishart, & Curran, 2002) . We therefore set out to test the influence of attention on spatial interactions in a motion repulsion paradigm with a center-surround stimulus configuration.
Subjects were asked to discriminate the direction of motion of a foveally presented target stimulus and/or the direction of motion of a parafoveally presented surround motion. Direction discrimination was characterized by parameters of psychometric functions. The experimental set-up contained five conditions: (1) a control condition with only a foveal stimulus, (2) a repulsion condition where a single motion in the surround along the leftward diagonal direction creates a misperception of upward motion of the foveal stimulus, (3) a no-repulsion condition with two superimposed motions of orthogonal directions in the surround, which was expected to result in no net effect of misperception of the central target stimulus, (4) an attentional control condition where subjects had to attend to one of the surround directions while the center motion was irrelevant, and (5) an attentional test condition where the subjects had to discriminate simultaneously motion in the center and the surround. These five conditions allowed us to disentangle the influence of feature-based attention in the surround on the perception of foveally presented motion.
Methods
A total of eight naive subjects participated in the study.
1 They had normal or corrected to normal vision and gave written consent for participating in the experiment.
Apparatus and stimuli
The experiment was conducted on a 21 inch CRT monitor at a refresh rate of 85 Hz and a resolution of 40 pixels per degree of visual angle, controlled by an Apple Macintosh G4 computer. Stimuli were random dot patterns (RDP) presented at the center of a white screen (luminance: 80.2 cd/ m 2 ). Each dot extended 4 · 4 dark pixels (RDP absolute contrast of 22.6 cd/m 2 ). Dots moved within a circular or annular aperture at a speed of 8 degrees/sec in unidirectional or bidirectional translational motion. Upward motion was defined as zero degree, and leftward motions as negative values. The foveally presented target RDP had a radius of 1.5 degrees and contained 10 dots/deg 2 . Its direction of motion was between ±20 degrees of the vertical, sampled in one degree steps.
In four of the five conditions used, the target RDP was surrounded by an annular aperture (inner/outer radius: 1.5/6 degrees) as illustrated in Fig. 1B and C. For control condition C2, the surround annulus contained 100% coherent motion in either one of two possible directions with a 5 or 10 degrees offset relative to the À45 degrees diagonal (either À55/À35 or either À50/À40 degrees), with 10 dots/deg 2 . For the remaining control and test conditions (Fig. 1C) , two superimposed surfaces of moving dots were presented in the annular ring, with direction of motion along the leftward diagonal (À45 degrees ±5 or either ±10 degrees) in one surface and rightward diagonal motion in the second surface (+45 degrees ±5 or either ±10 degrees). Each surface contained 6 dots/deg 2 .
Procedure
Subjects were seated in a dimly lit room 57 cm in front of the monitor. A chin rest was used to stabilize the head. They were instructed to fixate a small dark square centered on the screen. Trials were started by pressing the space bar on a computer keyboard, and 212 ms after the offset of the fixation square the stimulus was presented for 212 ms at the center of the screen. Two black lines, oriented at À45 degrees, were presented for 529 ms from the offset of the fixation square (positioned at about 7 degrees eccentricity, see Fig. 1B and C). They served as a reference for subjects judging the angular deviation of the motion in the annular surround task. The subjects had to report if the direction of motion of the small foveal RDP (the target) was to the left or right relative to his/her internal reference direction of upward motion by pressing corresponding keys on the computer keyboard. In conditions with surround task, they had to report if the motion in the leftward diagonal direction was moving more ''counterclockwise'' or ''clockwise'' from the diagonal formed by the reference lines by pressing corresponding keys.
The experiment included five conditions, four control conditions (referred to as C1-C4) and one test condition (Test) (see Fig. 1 ). Conditions were chosen to investigate the influence of the surround on motion discrimination of the central target, and the influence of attention on these interactions. In the first condition (C1) only the central target RDP was presented and the discrimination threshold and the perceived vertical direction was measured (cf. Fig. 1A ). The second condition (C2) was designed to measure motion repulsion, i.e. the shift of the perceived direction of motion of the central target RDP. Subjects had to discriminate the direction of the target RDP in the presence of the annular surround moving at À45 degrees. The surround was behaviorally irrelevant since the subjects had to report only the motion direction of the central RDP target.
In the third control condition (C3) a second direction of motion was added in the annular surround, so that it contained superimposed motions with one motion surface moving in the leftward diagonal direction and the other surface moving in the rightward diagonal direction (+45 degrees). Subjects had to perform the direction discrimination task as in the previous conditions on the central target RDP with the motions in the surround being irrelevant. This condition was expected to result in no net effect of the surround motions on the perceived direction of an upward moving central RDP since the effects of the two surround motions are opposite and thus should cancel each other.
In control condition C4 the visual display and motion was identical to condition C3 but with a changed task. Subjects were instructed to judge only the leftward motion component in the annulus. They had to indicate whether that RDP moved ''counterclockwise'' or ''clockwise'' relative to the reference diagonal (cf. Fig. 1C ). The direction of motions were adjusted either to À35/À55 or to À40/À50 degrees as a function of each subject's performance.
In order to direct attention to one of the surround direction of motions, we combined conditions C3 and C4 and required subjects to perform both task simultaneously. In this Test condition the visual display was identical to C3 and C4 (see Fig. 1C ). Subjects had to judge the leftward direction in the surround, while at the same time they had to judge whether the central RDP moved clockwise or counterclockwise from upward. First they had to give the answer for the surround task, and then to the central target motion.
The control conditions were run in separate blocks of 100 trials, and the test condition was run in two blocks of 200 trials. All conditions were completed within two hours, and the experiment was repeated over two days, with the sequence of conditions randomized within a day and across subjects, with the exception that condition C4 was always measured before the Test condition and repeated until performance was between 60% and 90%.
To obtain the motion discrimination parameters for the central target RDP, a weighted staircase method was used for sampling the response curve of the subject (Kaernbach, 1991) . Two staircases, with steps up/ down of 3/1 degrees and 1/3 degrees (corresponding respectively to convergence points of 75% and 25%, see Kaernbach, 1991) , were interleaved (Cornsweet, 1962) . In addition, it avoided biases by having an equal number of right and left responses of the subjects. Feedback was provided to the subject for the overall performance on the surround task at the end of each corresponding experimental block. No feedback was used during the experimental blocks.
Data analysis 2.3.1. Parameter extraction of motion discrimination
A psychometric function was obtained for each experimental condition where the perceived target direction of motion of the central stimulus was measured. The psychometric function represents the proportions of ''left'' answers of the subject as a function of the target direction of motion. Using the maximum likelihood method together with the simplex algorithm for minimum search (Press, Teukolsky, Vetterling, & Flannery, 1997) , each response curve was fitted with a logistic model of the form:
where x represents the direction of motion of the target RDP, p (x) is the corresponding hit rate, a is the midpoint of the curve and b is related to its steepness. Thus, a is the direction for which subjects are equally likely to give a ''left'' or ''right'' response, i.e. the internal upward reference motion. Parameter b allows to compute the discrimination threshold defined as r = x p=84 À x p=50 = (1/b) ln (21/4). It represents the magnitude of direction deviation in degrees that allows the subject to discriminate between the target direction relative to his/her internal vertical reference in 84% of the trials. An example of staircase runs and a logistic fit to one response curve is shown in Fig. 2 . Fig. 2A shows the two interleaved staircase runs, plotting the staircase trial number as a function of target direction of motion. Each staircase is starting at the opposite side from the convergence point, at an angular motion deviation from vertical of ±15 degrees. The staircases ensured a rapid convergence due to the asymmetric step sizes of the algorithms. function. The example illustrates the repulsion effect due to a surround direction of motion at À45 degrees, with the midpoint of the psychometric function shifted toward negative values (see Fig. 2 ). All midpoint and threshold values of a given subject were obtained from psychometric functions containing 100 trials. The test condition had a total of 400 trials for each day. It was split in four consecutive 100 trials samples, and from each one a psychometric function fit was obtained, thus obtaining four test values per day (subsequently named T1-T4).
With regard to the discrimination of the surround motion (conditions C4 and Test), performance accuracy was computed as the percentage of correct responses for each 100 (400) trials run for C4 (Test) at each angular deviation of the surround. Then, the two points were used for extracting the parameters of the logistic function for the surround task by using the standard logit transform.
Statistical analysis
2.3.2.1. Center task. After conducting the experiment, one subject turned out to have particularly high thresholds for the center stimulus corresponding to very shallow psychometric functions in almost all test conditions. The corresponding staircase runs showed no consistent convergence properties. These individual results are presented in Appendix A but not used in the global analysis. Furthermore, two other subjects did not show the expected repulsion effect in condition C2 compared to conditions C1 and C3 (see Appendix A). This matches a report by Grunewald (2004) that about 1 out of 6 subjects does not show a motion repulsion effect. In addition, a previous study from our own laboratory showed that about 20-30% of the subjects provide small or no-repulsion effect reducing the strength of motion repulsion across the subject pool (cf. left panel in Fig. 4 , Rauber & Treue, 1999) . Nevertheless, these two subjects were included in the ANOVA (see below), and thus the data of 7 subjects were used.
We first conducted the Analysis of Variance on the full model with factors Experimental Condition (EC: 7 levels-C1-C3, T1-T4), Day of measurement (Day: 2 levels-D1, D2), and Subject as random factor. It did not show significant effects of Day of measurement and no statistical differences between the four test values (see Appendix B). For clarity, we therefore restrict the presentation of the results to the main effect of the experimental condition by pooling individual subject data across Day of measurement and conditions T1-T4. A restricted model was applied with only EC as main factor (one-way repeated measures ANOVA with 4 levels-C1-C3, Test).
2.3.2.2. Surround task. Since only two points were available for estimating the parameters of the psychometric function for the surround task, the logit transform (logit (x) = ln((1 À p)/p) = Àb (x À a)) could not be performed in those few cases where one of both of the data points was 0 or 1. The data of two subjects had to be discarded for this reason, and therefore the surround analysis included 6 data sets. As for the center task, Day of measurement did not show a significant effect (see Appendix B) and the results present the analysis once the data were pooled across days (paired t-test).
For the correlation analysis, data of 5 subjects for simultaneously center and surround were available, which provided 10 data points for the analysis (5 subjects · 2 center-surround pairs).
For the results from the individual subjects presented in the appendix, we obtained the 95% confidence intervals of each parameter using a parametric Bootstrapping method by simulating 2000 experimental runs (Efron & Tibshirani, 1993; Kaernbach, 1991) . This involved the simulation of two interleaved staircases of 100 trials by assuming the experimental psychometric function as the theoretical curve and using the experimental parameters for the staircases (steps up/down of 1/3 and 3/ 1 degrees, starting values of ±15 degrees), then pooling the simulated data and fitting with a logistic model in the same way as in the experimental analysis. Data transformations and analyses were done with commercial software packages (Matlab, Mathworks Inc., MA; Prism, GraphPad Software, Inc., California).
Results

Motion repulsion
The location of the psychometric function reflects the subject's perceived upward direction, i.e. the motion direction for which the subject is equally likely to give a ''left'' or ''right'' response. A negative value shows that a subject's vertical reference is tilted to the ''left'', i.e. he/she reports a counterclockwise motion as vertical. In condition C2, it represents a repulsion since the leftward motion of the surround biases a leftward center motion to be perceived as vertical, i.e. further away from the surround direction. In other words, the physical vertical direction (0 degrees) appears to be moving to the right (cf. Fig. 2 ). The average results are shown in Fig. 3. Fig. 3A shows the location parameter as a function of the experimental condition. As expected, there was no significant shift of the perceived vertical in the absence of the surround stimulus (condition C1). With the introduction of the surround annulus with one direction of motion angled À45 degrees to the left, the perceived motion of the center stimulus (condition C2) was significantly shifted toward negative values, reflecting motion repulsion. Adding a second surface of motion in the surround (condition C3) abolishes the motion repulsion effect. Most importantly though, in the dual task, with attention to one of the two directions of motion in the surround (Test), motion repulsion reemerged. Thus, attending to one direction of the transparent motion in the surround resulted in motion repulsion in the center.
This pattern of results was statistically confirmed using an ANOVA (see Section 2.3). The ANOVA showed a highly significant effect of the experimental condition on the perceived vertical reference (p < 0.01). To obtain a complete statistical overview, we performed multiple comparison tests with Bonferroni corrected significance levels. We found significant differences between: C1 and C2, C1 and Test, C3 and C2, C3 and Test (p < 0.05). Thus, the two conditions where we did not expect a bias of motion perception (C1 and C3) were both statistically different from the two conditions where we expected a bias (C2 and Test). Fig. 3B shows the means of the location parameter in the two surround conditions (C4 and Test). The C4 value near À45 degrees shows that the subjects correctly perceive the À45 degrees diagonal reference direction when performing the single surround task, i.e. when the center stimulus and surround rightward diagonal motion were task irrelevant. Asking the subjects to simultaneously perform the center task (Test condition) showed a strong effect on the perceived surround diagonal direction, with a repulsion effect of about 8 degrees (note that the repulsion effect in the surround is opposite to that in the center, with location parameter being positively shifted). This pattern of results was statistically confirmed with a restricted model to Experimental Condition (paired t-test, p < 0.01).
Discrimination performance
The psychometric functions did not only provide estimates of the perceived vertical or diagonal reference directions, but also of the discrimination thresholds (r). These thresholds describe the deviation of motion direction for which subjects reported the correct response in 84% of the trials. They reflect the difficulty of discriminating two close direction of motions, with higher values showing worse discrimination ability of the subjects. Fig. 3C and D present the average thresholds for each experimental condition. For the center task (Fig. 3C) , the restricted model ANOVA showed a significant effect of experimental condition (p < 0.01). Multiple comparisons (Bonferroni corrected) showed that thresholds are significantly higher in the Test condition compared to the control conditions (C1-C3) (p < 0.01). For the surround task (Fig. 3D) , the experimental condition similarly showed a significant effect (paired t-test, p < 0.05), with thresholds being higher in the Test condition.
Center-surround performance trade-off
We assessed any possible relation between center and surround performance by computing the correlation coefficients of each pair from the four measured variables in the test condition: center location, surround location, center threshold, surround threshold. One pair was significantly correlated, center location · center threshold (r = À0.84, p < 0. 
Discussion
This study investigated feature-based attentional effects on center-surround interactions during motion processing. Our results show that feature-based attention strongly biases the processing of surround and center information.
In experiment C2, we first observed that a single moving stimulus in the surround, at a direction of À45 degrees of a central motion signal, induced the classical motion repulsion effect: subjects misperceived the direction of motion of a foveally presented RDP, i.e. they overestimated the angle between the directions of motions in the center and its spatial surround. In condition C3, we showed that motion repulsion is abolished by presenting a second motion signal in the surround moving at +45 degrees offset from the foveal one, thus appropriately counterbalancing the motion direction at À45 degrees in the surround. In the Test condition, we instructed subjects to attend to only one of the two surround signals. Importantly, this reinstated the repulsion effect observed in C2. This shows that feature-based attention increases the influence of the attended motion direction, and/or reduces the influence of the unattended motion direction in the surround. Noteworthy, the For the center task, the reference direction of motion was the vertical upward motion (defined as 0 degrees). For the surround task, the reference direction of motion was the diagonal at À45 degrees. Error bars are standard errors (center task, n = 7 ; surround task, n = 6). The data presentation is restricted to the statistically significant effect of experimental condition (see Section 2.3).
effect of attention in our task is behaviorally detrimental, because it induces a distortion of the perceived direction of motion of the foveally presented stimulus.
Our finding of an attentional enhancement of the repulsion effect complements and extends a recent finding by Chen et al. (2005) . These authors used a single foveally presented stimulus with two superimposed directions of motion moving at an angular deviation of 45 degrees. When subjects attended one direction of motion in order to detect a speed change, the motion repulsion for this direction was reduced. This finding suggests that featurebased attention selectively changes the relative influence of motion signals moving across each other. Consistent with this findings we report that feature-based selection of one of two superimposed motion directions in the spatial surround enhances its influence on the center. While the attentional effect in this previous study is a reduction of motion repulsion, in our study feature-based attention selected the motion signal that induced the net repulsion effect, and hence motion repulsion was reinstated. Taken together, the results of both studies complement each other by showing that feature-based selection within transparent surfaces modulates the processing of motion components, thereby changing motion repulsion and our perception of visual motion.
The similar conclusions in Chen et al. (2005) study and in our experiment are noteworthy not only because they were obtained with different experimental paradigms involving different stimulus layouts. In particular, while we derived the misperception of the perceived vertical reference direction from psychometric functions of discrimination performance, Chen et al. (2005) derived it by requiring subjects to manually adjust the direction of motion relative to a previously shown reference direction. Despite differences in experimental designs, both studies come to the same conclusion about the influence of attention to modulate contextual interactions.
Interestingly, we observed motion repulsion not only for the foveal target stimulus but also for the perceived diagonal direction of the surround motion in the dual task condition with attention to the center and to the surround. Thus, directing attention to motion in the center and to motion in the spatial surround mutually enhances the relative influence of attended motion directions for both tasks: Attended surround motion induces motion repulsion of the center motion, while attended center motion biases the perception of the surround motion. This finding was unexpected because the size of the center stimulus was small compared to the annular surround stimulus (but cf. Kim & Wilson, 1997) . Importantly though, the amount of motion repulsion observed for center and surround discrimination was not related to each other and thus does not affect our finding of an influence of feature-based attention in the spatial surround on foveal motion perception.
In contrast to previous studies on the effect of attention on motion processing, we focused on spatial interactions among motion signals. In this respect, our finding extends reports from the orientation domain, which demonstrated that attention biases perception by modulating spatial interactions between stimuli of different orientations (Ito & Gilbert, 1999; Freeman et al., 2001; Crist et al., 2001; Li et al., 2004) . Consistent with these findings we show that attention can cause biases in perceived motion directions.
The attentional modulation observed in our study relies on feature-based selection of motion signals in the surround, because surround directions of motion spatially overlapped. This finding shows that feature-based attention critically determines which motion directions in the surround influence the processing of the foveal target stimulus. Consistently, neurophysiological studies have shown that feature-based attention modulates neuronal responses in motion sensitive cortical areas (Treue & Martinez-Trujillo, 1999; Martinez-Trujillo & Treue, 2004) . These studies suggest that feature-based attention most strongly enhances the response gain of neurons with a tuning preference for the attended motion direction, and decreases the response of neurons preferring directions of motion offset from the attended direction (Martinez-Trujillo & Treue, 2004) . Applied to our experiment, this effect explains the enhanced influence of the attended contextual motion signal based on attentional gain modulation.
In addition to the selective feature-based enhancement of one of two motion directions in the surround, attention could have exerted a direct influence on the spatial integration process itself. However, our task does not allow to disentangle a possible attentional modulation of the spatial integration from the observed attentional enhancement of surround motion signals. It awaits to be seen in future studies whether attention modifies not only the gain of surround motion signals but also the nature of the spatial interactions among center and surround processes.
In summary, our study demonstrates that attention modulates the contextual interactions between motion signals and affects the perceived direction of motion in a motion repulsion paradigm. The consistency of our findings with previous psychophysical and neurophysiological reports studying motion and orientation suggests that attentional modulation of contextual interactions could be a general principle deployed by the visual system.
(subjects A, D-G) showed clearly a motion repulsion effect in conditions C2, i.e. the locations are shifted toward negative values compared to conditions C1 and C3. There were two subjects (B and H) who did not show a repulsion effect in condition C2. However, similar inter-subject variability for motion repulsion has been reported before (Grunewald, T1  T2   T3  T4   C2  C3   T1  T2   T3  T4   C2  C3   T1  T2   T3  T4   C2  C3   T1  T2   T3  T4   C2  C3   T1  T2   T3  T4   C2  C3   T1  T2   T3 2004). These individual results also show that attention to one motion direction in the surround (T1-T4) re-evoked motion repulsion compared to condition C3, in which the same visual motion in the spatial surround was present but no-repulsion effect was observed.
To inspect the performance differences across subjects for the center task in more detail, we present the threshold levels for each subject and experimental run in Fig. A.2 . In addition, this plot documents the poor performance of subject C, with high discrimination thresholds in all test conditions. Interestingly, the two subjects (B and H) with no effect of motion repulsion in condition C2 showed the same pattern of low threshold for condition C2 compared to C1 and C3, exactly as the remaining subjects. This excludes the possibility that it is a poor discrimination performance of these two subjects which led to the lack of motion repulsion.
Appendix B. Analysis of variance
We performed a full model analysis of variance on the center and surround task parameters, with fixed factors experimental condition (EC), day of measurement (Day), and ''subject'' as random variable.
B.1. Center task
For the location parameter, the perceived vertical reference direction of motion, the ANOVA showed a highly significant effect of EC on the perceived vertical reference (p < 0.01), no effect of Day (p = 0.27), and no interaction between the two factors (p = 0.44). Furthermore, the ANOVA reported a significant ''subject'' effect (p < 0.01) which we attribute to the mentioned inter-subject variability in the amount of motion repulsion. For the discrimination thresholds, the ANOVA showed a significant effect of experimental condition (p < 0.01), no effect of day of measurement (p = 0.16) and no interaction effect between the two factors (p = 0.38).
B.2. Surround task
For the location parameter representing the perceived diagonal reference direction, the ANOVA showed a significant effect of EC on the perceived leftward-diagonal reference (p < 0.05), no effect of Day (p = 0.43), and no interaction between the two factors (p = 0.88). For the discrimination thresholds, the 2-way ANOVA showed a significant effect of EC (p < 0.05), no effect of Day (p = 0.46), and no interaction pattern between the two factors (p = 0.74).
